Purpose. To compare the supine versus prone position in closed reduction and percutaneous pinning for supracondylar humeral fractures in children in terms of patient characteristics and outcome. Methods. Records of 25 girls and 31 boys aged 4 to 9 (mean, 6.7) years who underwent closed reduction and percutaneous pinning in the prone (n=27) or supine (n=29) position each by one experienced surgeon for supracondylar extension type-3 humeral fractures were reviewed. Results. The prone and supine groups were comparable in terms of patient characteristics and outcome, except that anaesthesia duration was shorter in surgery performed in the supine position (46.7 vs. 37.2 minutes, p<0.001). Conclusion. In surgery for supracondylar humeral fractures in children, patient position affected only the duration of anaesthesia.
introduction Supracondylar humeral fracture in children is best treated with closed reduction and percutaneous pinning with Kirschner wires. Attention should be paid to the ulnar nerve during insertion of the medial pins to avoid iatrogenic injury. 1, 2 Surgery is usually performed with the patient in the supine position. 3, 4 Nonetheless, the prone position facilitates fracture reduction and safe placement of pins without hyperflexing the elbow. 1, 2 Gravity can help maintain the reduction without hyperflexing the elbow or the need for an assistant. Limb perfusion improves and the risk of ulnar nerve injury decreases unless the elbow is hyperflexed. Nonetheless, the prone position is associated with difficulties in airway management by the anaesthetist and treatment of co-existing injuries. 1, 2, 5 This study compared the supine versus prone position in closed reduction and percutaneous pinning for supracondylar humeral fractures in children in terms of patient characteristics and outcome.
Materials and Methods
This study was approved by the local institutional review board. Records of 25 girls and 31 boys aged 4 to 9 (mean, 6.7) years who underwent closed reduction and percutaneous pinning in the prone (n=27) or supine (n=29) position each by one experienced surgeon for supracondylar extension type-3 humeral fractures between 2012 and 2014 in our hospital were reviewed. Patients with open or flexion-type or type-2 extension fractures or with concomitant neurovascular injury were excluded.
Fractures were classified based on the Gartland-Wilkins classification. 6, 7 Outcome was evaluated based on the Flynn criteria. The Baumann and lateral humerocapitaller angles were measured on radiographs. 8 For surgery in the prone position, the shoulder was abducted 90º. The hyperflexed proximal humerus was supported by folded towels; the elbow was flexed at 90°; and the distal humerus hung freely. The fluoroscopy arm was turned to control the reduction in the anteroposterior and lateral views to avoid disrupting the reduction by rotational force. If the reduction failed, traction was applied at 60° of flexion, and pressure was applied from the posterior to the anterior axis. After reduction, fixation was achieved using 2 Kirschner wires in parallel or crossing lines bicortically, with the elbow placed in maximal flexion.
For surgery in the supine position, traction was applied on the upper and proximal humerus by an assistant, and opposite traction was applied on the forearm by the surgeon. A varus-valgus correction was achieved on the frontal plane. The distal fragment was reduced with pressure applied from posterior to anterior. After reduction, fixation was achieved using 2 Kirschner wires in parallel or crossing lines bicortically, with the elbow hyperflexed and the forearm pronated.
Postoperatively, a 90º long-arm cast was applied. Patients were followed up weekly and then at 2, 6, and 12 months and annually thereafter. Elbow movement was allowed after removing the cast and Kirschner wires at 4 weeks.
The 2 groups were compared using the Chisquared test for qualitative variables, Student's t test for normally distributed variables, or Mann-Whitney U test for non-normally distributed variables. A p value of <0.05 was considered statistically significant.
results
The prone and supine groups were comparable in terms of patient age, sex distribution, fracture type, side involved, operating time, number of times * Data are presented as mean±SD, no., or no. (%) of patients Prone versus supine position during surgery for supracondylar humeral fractures 169 fluoroscopy used, time from fracture to surgery, number of reduction attempts, number of pinning attempts, hospitalisation, follow-up, outcome based on Flynn criteria, the Baumann angle, and the lateral radiocapitaller angle (Table) . Duration of anaesthesia was shorter when surgery was performed in the supine position (46.7±7.6 vs. 37.2±5.9 minutes, p<0.001, Table) .
discussion
When the patient is in the supine position, it is difficult to maintain the reduction while inserting the Kirschner wires and to place the C-arm to obtain an anteroposterior view, and extreme external rotation of the arm may result in loss of reduction. 5 The prone position is associated with difficulties in airway control by the anaesthetist and treatment of concurrent injuries. 1 Iatrogenic ulnar nerve injury during treatment for supracondylar humeral fracture has been reported. 3, 4 In children, the ulnar nerve is hypermobile and may be readily dislocated if the elbow is hyperflexed. 4 The risk of ulnar nerve injury during percutaneous pinning is 0 to 8%. 3 Elbow flexion >90° can result in increased pressure on the deep volar compartment of the forearm and ischaemia of the fracture site. 3, 4 In the prone position, the elbow does not need to flex >90°, which prevents possible neurovascular complications. 1 In our study, both the prone and supine position enabled safe exposure and treatment because surgeon experience is a more important factor for complications.
Surgery should be performed as soon as possible after the trauma to reduce the risk of complications. 9, 10 Surgery within 8 hours of injury reduces the risk of neurovascular complications. 11 In our study, all patients had very good or good outcome despite the time from trauma to surgery being 2 to 3 days.
One limitation of this study was its retrospective nature and small sample size.
conclusion
In surgery for supracondylar humeral fractures in children, patient position affected only the duration of anaesthesia.
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